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LETTERS TO THE EDITOR 
Right ventricular rupture after mediastinitis 
To the Editor" 
Cartier and associates, 1 in a recent publication, re- 
ported seven cases of right ventricular (RV) rupture 
among 48 patients (14.6%) with mediastinitis after cardiac 
operations, with a predominance in obese patients. They 
speculated that during coughing, the free wall of the 
RV, adherent o the mobile sternum, is overstretched 
and may rupture. Patients with mediastinitis were man- 
aged by débridement followed by delayed closure. 
Because this rate of RV rupture seemed alarmingly 
high, my colleagues and I decided to evaluate our 
experience. 
From January 1986 to April 1994, we managed 124 
patients with acute mediastinal nd sternal infections after 
cardiac operations. Most of them occurred after coronary 
artery bypass grafting but a minority after other opera- 
tions, including one cardiac transplantation. Our initial 
management, like that of Cartier and associates, consisted 
of drainage, but in contrast to their approach, this in- 
cluded only wound opening and removal of all wire. In all 
but 10 patients this was performed as a bedside procedure 
with intravenous narcotics and sedation. No sternal or 
mediastinal débridement was done at that time. The 
patients were thereafter treated with a local tap water 
shower three times a day and dressings with povidone- 
iodine, triclosene sodium solution, or honey. Our inten- 
tion was to close the wound 3 to 7 days later, depending on 
the patient's general condition and the appearänce of the 
wound. In the early period of the study, 30 patients were 
managed without an additional operation. It took an 
average of 65 days of irrigation and dressings to achieve 
healing. 
Three patients died of septic or cardiac reasons while 
awaiting closure. Ninety-one patients were reoperated on 
at a mean interval of 7 days after wound opening. The 
operation consisted of sternal, chondral, and mediastinal 
débridement as required, followed by reconstruction with 
pectoralis unilateral or bilateral flaps or omental transpo- 
sition and complete closure of the wound. Iatrogenic 
rupture of the RV occurred uring two operations. Both 
patients required cardiopulmonary b pass to repair the 
lacerations; one patient died within 24 hours of uncon- 
trollable arrhythmia related to obstruction of the graft to 
the left anterior descending coronary artery. 
Spontaneous rupture of the RV did not occur in our 
experience, although many patients had an open wound 
for prolonged periods and were exposed to the same 
mechanisms proposed by the authors. We agree that in 
patients in whom infection, and consequently initial oper- 
ation, is delayed, the free wall of the RV tends to adhere 
to the undersurface of the left hemisternum, a fact 
partially underlying the two cases of iatrogenic RV lacer- 
ation in our series. The finding relating to the abnormal 
fatty infiltration of the RV in the two fatalities is interest- 
ing but may häve occurred also in patients who did not 
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have RV rupture. We were usually impressed by the 
friability of the free wall of the RV and therefore always 
had a pump on standby. 
The only difference in management we can point out is 
that Cartier and his colleagues perform surgical débride- 
ment as the initial step. This means that parts of the 
sternum are resected, with the danger of occasionally 
leaving sharp edges. This, rather than the mechanism 
proposed by the authors, may have been responsible for 
the rupture of the RV in their study. We believe that the 
two-step management that we use is much safer. 
Addendum: September 25, 1994. In the manuscript we 
declared that spontaneous rupture of the RV has not 
occurred in patients managed by us. This fact has to be 
corrected, because this week late mediastinitis developed 
in a 71-year-old man who had undergone rereplacement 
of the aortic valve and coronary revascularization. He was 
treated by complete reopening of the wound, without 
sternal débridement. Two days later, spontaneous rupture 
of the RV occurred, and the patient died in the operating 
room. He was obese and iabetic. This is the first case of 
spontaneous RV rupture in 129 patients managed by us 
for deep sternal infection. Although very alarming, this 
complication is certainly much less frequent (0.8%) in our 
series than in the report by Cartier and associates 
(14.6%). 
Alon Yellin, MD 
Director, Department of Thoracic Surgery 
Sheba Medical Center 
Tel Hashomer, Israel 
The Sackler Faculty of Medicine 
Tel Aviv University 
Tel Aviv, Israel 
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Reply to the Editor: 
Dr. Yellin's excellent report about his experience with 
postoperative mediastinitis management is interesting and 
contributes to our search for the best way to deal with this 
worrisome complication. In our report about the "open 
treatment" of postoperative mediastinitis, we reported a 
15% incidence of right ventricular (RV) rupture that 
we attributed to overstretching of the RV adherent o 
a mobile sternum during patient coughing. Obviously, 
Yellin and his group did not encounter this problem, 
because they managed 124 cases of mediastinitis with no 
spontaneous rupture. They have to be congratulated for 
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these excellent results. However, we believe their patient 
population was significantly different from ours. 
Most of our patients who have postoperative mediasti- 
nitis are treated with mediastinal exploration, povidone- 
iodine "lavage," and direct surgical closure with a tubing 
system for continuous povidone-iodine irrigation. This 
irrigation is normally continued for 3 to 5 days. The open 
chest treatment is normally reserved for long-lasting in- 
fection, whereas the infectious tatus of the mediastinum 
does not allow primary closure. The decision is based on 
surgeon preference during surgical exploration. The time 
delay between the operation and the mediastinal reex- 
ploration is then longer in these particular cases. This may 
explain the higher risk of adherence between the RV and 
the sternum. Dr. Yellin, in his report, did not mention the 
delay between the initial operation and the mediastinal 
débridement, but it is possible that this delay was shorter 
than ours. In our patient population that had spontaneous 
RV rupture, the average delay was 24 days between the 
operation and the débridement. Another important point 
is the period of mechanical ventilation. If the patient is 
kept under mechanical ventilation up until the final chest 
reconstruction, the risk of spontaneous RV rupture is 
virtually eliminated. In out cases of RV rupture, the first 
débridement was always kept to a minimum. In one case, 
at least, the rupture happened 24 hours after wire re- 
moval, with no mediastinal débridement a all, right after 
the patient's extubation and the first cough effort. In this 
particular case, the mediastinitis was clinically diagnosed 
31/2 weeks after the operation. 
We believe, along with Dr. Yellin, that the key to the 
treatment of this complication is to recognize, as soon as 
possible, the mediastinitis itself so that the appropriate 
treatment can be initiated. The idea of proceeding, as a 
bedside proeedure, to the "dewirering" of the patients in 
the intensive care unit is attractive because it shortens the 
delay. However, one has to bear in mind that the following 
period is crucial. In cases of early infection when the delay 
between the operation and the infection is less than 10 
days, early extubation is plausibly appropriate. However, 
for a longer delay, we believe that the patient should be 
kept intubated, sedated, and mechanically ventilated until 
the final reconstruction is carried out, generally 4 to 6 days 
later. Lately, this is how we have managed our mediastinal 
infections and we have not encountered any new eases of 
spontaneous RV rupture. 
Raymond Cartier, MD 
Montreal Heart Institute 
Montreal, Quebec, Canada 
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Myocardial rewarming during normothermic 
cardiopulmonary bypass 
To the Editor: 
We read with interest he recent paper by Bert and 
Singh 1 on right ventricular function after normothermic 
versus hypothermic cardiopulmonary b pass with multi- 
dose cold blood cardioplegia in patients undergoing myo- 
cardial revascularization. They observed a greater re- 
warming of the heart with normothermic perfusion which, 
however, did not compromise right ventricular function. 
We have recently investigated, as part of a prospective 
randomized study, the contribution of cardiopulmonary 
bypass (CPB) perfusion temperature to myocardial re- 
warming during the arrest period with cold crystalloid 
cardioplegia. Sixty patients (55 men, mean age 60.1 +_ 7.1 
[standard eviation] years) undergoing coronary artery 
bypass grafting were randomized to either hypothermic 
(28 ° C), moderately hypothermic (32 o C), or normother- 
mic (37 ° C) CPB perfusion. Except for the conduct of the 
CPB, the intraoperative management of all patients was 
similar. Anesthesia was standardized, and the surgical 
technique included aortic and two-stage venous cannula- 
tion. An aortic root vent was used in all patients. Hypo- 
thermic and moderately hypothermic CPB was conducted 
with perfusate at appropriate temperature to reaeh a 
nasopharyngeal temperature of 28 ° or 32 ° C, respectively. 
Patients in the normothermic group were actively re- 
warmed to 37 ° C throughout the period of CPB. Perfusion 
pressure was maintained at 50 to 60 mm Hg and flow at 
1.8 L/m 2 per minute for the hypothermic group, 2.0 L/m a 
per minute for the moderately hypothermic group, and 2.4 
L/m 2 per minute for the normothermic group. Rewarming 
in the hypothermic and moderately hypothermic groups 
was commenced atthe completion of all distal anastomo- 
ses.  
After aortic crossclamping, electromechanical arrest 
was obtained with the antegrade infusion of 1000 ml of 
cold (6 ° to 8 ° C) St. Thomas' Hospital No. 1 crystalloid 
cardioplegic solution (Martindale, Essex, United King- 
dom). The myocardium was also cooled topically with 
1000 ml of ice-cold (6 ° to 8 ° C) saline solution. An 
additional 300 ml of cardioplegic solution was adminis- 
tered after the initial 30 minutes of crossclamping or 
whenever electrical activity was seen on the electrocardio- 
gram monitor. 
Myocardial temperature was measured in triplicate with 
an 18 mm, 22-gauge thermocouple temperature probe 
(Mallinckrodt Medical, St Louis, Mo.) from the interven- 
tricular septum, 1 cm medially and halfway down the 
course of the left anterior descending coronary artery 
immediately after the first dose of cardioplegic solution, 
before any supplementary dose of cardioplegic solution (il 
administered), and just before removal of the aortic 
crossclamp. Distal anastomoses were completed within a 
single aortic crossclamping period. There was no signifi- 
cant difference in patients' demographic and operative 
data in the three groups (Table I). No deaths occurred in 
the patients tudied, although one patient had a periop- 
erative myocardial infarct (hypothermic group). 
All three groups had comparable degrees of cooling 
after the first dose of cardioplegic solution. The temper- 
atures recorded before the supplementary doses of car- 
dioplegic solution were also similar, as was the time 
between the two infusions (Fig. 1). There were no statis- 
tically significant differences among the three groups in 
the total volume of cardioplegic solution administered, 
the final temperature corded before the removal of the 
aortic crossclamp, or the aortic crossclamp time (Fig. 1). 
The calculated rate of myocardial rewarming was 0.29 ° -+ 
0.13 o C/min for the hypothermic group, 0.28 ° +_ 0.12° C/ 
